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(54) End cell for chromatography column. 



(57) An end cell for a chromatography column has a moulded plastics structure and an integral screen 
formed of a woven mesh (12) of fibres with a peripheral ring (22) of the same plastic material as used for 
the end cell (10 or 20). The peripheral ring of the same plastics material is injection moulded to the 
perimeter of the mesh, said ring being secured to the end cell in a leak-proof manner, preferably by 
vibration welding. 
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The present invention relates to an end cell for a 
chromatography column, and in particular to the pro- 
vision of a screen therefor which can pass liquid to be 
separated into the bed at one end, while a similar 
screen can pass the liquid from the bed at the other t 
end; these screens maintain the chromatography 
media of the bed in the column contained to one side 
of the screen. 

Chromatography columns are used for both 
laboratory analysis operations and for factory scale u 
production operations in which separation steps such 
as separating out a fraction from human blood or 
separating out impurities from a pharmaceutical can 
be carried out on a large scale in a batch process. 

In all these cases there is a need for a screen to i^ 
contain the chromatography bed In the column and to 
define with the end cell a plenum chamber throughout 
which the liquid to be separated can be distributed 
evenly before passing through the column by perme- 
ation inwardly at one end (usually the upper end) and 20 
permeation outwardly through a similar screen (usu- 
ally at the bottom end) as the leading fraction of the 
separated material reaches the delivery end of the 
bed. The provision of such a screen at the bottom end 
of the column also enables the chromatography col- 25 
umn to be used with an upward flow of liquid to be 
separated. 

The development of chromatography columns 
has aimed at providing ease of operation and various 
additional benefits which have particular commercial 30 
importance. These include (a) the ability to be steri- 
lized by autoclaving (b) improved sanitation by virtue 
of design features giving less carryover of product 
from one batch to the next, (c) the ability to resist sol- 
vents which may be used in the material to be sepa- 35 
rated, (d) conformity to food grade FDA regulations, 
(e) an improved pressure tolerance, and (f) lower cost. 

As will be appreciated from the above, the ma- 
terial used for this screen should be inert to the mate- 
rials being separated, and should preferably also be 40 
resistant to solvents. As a still more preferable 
characteristic the material should be autoclaveable 
(i.e. heat-sterilizable), although in practice severe 
contamination of a chromatography end cell will best 
be dealt with by disposal of that end ceil and replace- 45 
ment by a new one. 

In order to provide best solvent tolerance, as 
many as possible of the components used in the man- 
ufacture of a chromatography column are of the same 
material which is one chosen for its resistance to the 50 
materials being separated, and for its ability to with- 
stand the effects of high pressure and high tempera- 
ture during operation and during sterilization. 

Such inert end cells have in the past been made 
of several different components which are all assem- 55 
bled by the user and which may be replaced individu- 
ally in the event of damage or contamination of one of 
these components of the end cells. 



In addition to sintered stainless steel or woven 
stainless meshes, chromatography columns on both 
laboratory and process scale have used both sintered 
plastic materials, usually polyethylene or polytetraf- 
luoroethylene (PTFE) with nominal porosities of 30}.im 
or 10|.tm (in the case of small PTFE discs) and woven 
plastic meshes usually nylon (polyamide) again with 
porosities of 30 or lO^im. Usually these woven 
meshes have been single weave materials. 

Accordingly, the present invention provides an 
end cell for a chromatography column, comprising :- 
an end cell body; a woven mesh screen for isolating 
the end cell from a chromatography bed, in use; and 
a peripheral ring cast on the perimeter of the mesh 
screen and sealingly secured to the end cell, wherein 
a common material is used for the end cell and the 
ring. 

In order that the present invention may more rea- 
dily be understood the following description is given, 
merely by way of example, with reference to the 
accompanying drawings, in which:- 

FIGURE 1 is a longitudinal sectional view of a 

chromatography column in accordance with the 

present invention; 

FIGURE 2 is a detail of the lower end cell of the 
column of Figure 1: and 

FIGURE 3 is a plan view of the screen of the end 
cell of Figure 2, before insertion in the end cell 
body. 

Figure 1 shows a chromatography column 2 com- 
prising a column tube 4 having at its lower end an end 
cap 6 clamped to a lower flange 8 by means of a suit- 
able clamp (not shown). The lower end cap 8 includes 
a moulded, preferably plastic, end cell component 10 
including a liquid-permeable screen 12. 

The bed of absorption media of the 
chromatography column is disposed between the 
screen 12and a similar screen 14of a piston 18 which 
again includes a moulded plastic, end cell component 
20 supporting the upper screen 14. 

We have found that it is advantageous to man- 
ufacture the end cell components from the same ma- 
terial as at least a part of the screen, and we prefer to 
use a plastic material for this purpose. 

Generally any solvent-resistant plastic material 
which is also resistant to temperatures of well in 
excess of 100°C, is suitable for the end cell. The pre- 
fen-ed material at the present time is polymethyl pen- 
tene (available from the Mitsui Petrochemical 
Company of Japan under the Trade Mark TPX) which 
has the additional advantage of being transparent so 
as to allow its use for the column tube 4. This material 
is resistant to temperatures of up to 200^C. Other 
possible such materials include polypropylene, 
polysulphone and glass reinforced polyester. 

When a mesh oTpTastic fibres is to be used as the 
screen, in conjunction with an end ceil of plastic ma- 
tenal. there are problems arising as a result of the 
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ragged ends of the fibres at the perimeter of the disc 
of the mesh. Furthermore, it is difficult to bond the fib- 
res to the body of the end cell in a reliable manner and 
without the generation of gaps through which liquid 
may pass more rapidly than at other points on the sur- 
face of the screen. To overcome this problem the 
screens 12 and 14 each have a peripheral ring 22 for- 
med thereon, for example by injection moulding, of the 
same material as that of the end cell component 1 0 or 
20. 

tt will be appreciated that in order to preserve 
uniformity of flow of the liquid being separated through 
the bed there is a need for accurate distribution of the 
flow of the liquid over the upper surface of the screen 
14 of the upper end cell 20, and likewise in order to 
allow for uniformity of flow approaching the screen 12 
of the lower end ceil 1 0 a similar uniformity of pore size 
must be provided for. 

Figure 2 shows in detail the end cell structure at 
the lower end cap 6. The lower end cell 10 which, as 
described above, is preferably of moulded plastic con- 
struction and is for example formed by injection 
moulding of polymethyl pentene or polypropylene or 
polysulphone. If desired, the structure may include 
glass fibre reinforcement. 

The upper surface of the end cell 10, i.e. the sur- 
face adjacent the screen 12, is upwardly concave in 
a flatfrusto-conical form and includes distribution ribs 
(not shown) which help to direct the flow of liquid being 
separated across the whole extent of the screen for 
substantially uniform pressure and flow rates through 
the screen at all points over its area. Also omitted from 
the drawing is a passage through the end ceil 8 to 
allow the liquid leaving the bottom of the bed via the 
screen 12 to be collected as product. 

In practice, the product will be equivalent to the 
starting material less one or more of its constituents 
which will have been retained on the bed and which 
can be recovered from the bed, for example by sub- 
sequent washing of the bed media. In some cases it 
is the retained constituent which is the product; in 
other cases the purified starting medium less the 
retained constituent is to be the product. 

The method of forming the screen and of securing 
it in place is the same for the tower screen 12 as for 
the upper screen 14, and therefore the description 
which follows will be based on the structure of the 
lower end ceil screen 14 shown in Figure 2. 

Fibres of the chosen material, e.g. polypropylene 
or polymethyl pentene are woven into a double mesh 
having a coarse layer and a fine layer with the pore 
size on the fine layer of the desired range for fine 
separation. 

Next the mesh is cut into discs having a diameter 
substantially that required for the end cell screen 12 
of Figure 2. In order to prepare the disc for mounting 
in the end cell 1 0 of Figure 2, a peripheral ring 22, pref- 
erably of the same material as the screen, is then 



injection moulded on the perimeter of the disc, this 
ring preferably being formed of the same plastic ma- 
terial as the mesh and having a contour which will rea- 
dily conform to the contour of the end cell 1 0 to which 
5 the disc is to be bonded. 

The bonding operation involves welding, for 
example vibration welding (such as friction welding or 
ultrasonic welding), of the ring 22 to the end face of 
the end cell 10 on the dished side, and can be 
10 achieved such that there is no leakage path between 
the end cell and the mesh, and such that all liquid 
entering the bed at the upper screen 1 4 or leaving the 
bed at the lower screen 12 must pass through the 
body of the woven mesh. 
7 5 Advantageously the column tube is itself formed 

of the same plastic material as the end cell (e.g. polyp- 
ropylene, polysulphone. glass reinforced polyester or 
polymethyl pentene), and so also are the lower end 
cap 6, the upper end cap, and the remainder of the 
20 piston 1 8 apart from the seal. Particularly in the case 
of polymethyl pentene, this will give rise to a transpa- 
rent chromatography column having adequate 
mechanical strength, and the ability to be heat-steri- 
lized thereby enabling the use of autoclaves. 
25 Polymethyl pentene has the advantage that in the 

event of over-pressure within the column 2 the column 
tube 4 will rupture or split rather than shattering. 

The operation of bonding the screen 1 2 to the end 
cell 10 is effected during manufacture of the end cell, 
30 in order to ensure high leak-proof quality of the end 
cell/screen combination. As a result, when a screen 
becomes contaminated, it is necessary to replace the 
entire end cell rather than removing that screen from 
one end cell (which might entail damage of the end 
35 cell and the temptation to re-use the end ceil with 
adverse consequences in tenns of product contami- 
nation) and then replacement of that screen by a new 
one. 

The use of a composite woven mesh gives the fol- 
40 lowing advantages:- 

(i) It is much easier to obtain uniform permeability 
with a mesh than with a sintered material. 

(ii) A composite mesh (that is one with a fine front 
mesh of 5\.ivr\ to 50j.im, preferably ^0]^^^^ to SOyivn 

45 to retain bed particles backed by a more open 

mesh for mechanical strength) is mechanically 
better than a single woven mesh and is easier to 
fix to the end cell with vibration welding. 

(iii) A mesh will allow air to pass through com- 
50 pletely during the packing and the "wet out" oper- 
ations. In contrast plastic sinters are hydrophobic 
and require prewetting with for instance alcohol 
and then wilt not allow air to pass through. This 
means the piston seal would need to be com- 

55 pletely relaxed to allow the air to pass which then 

results in the packing slurry also passing - seal, 
which is undesirable. 

(iv) The new design allows bonding of the bed 
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support to the end r^-^r^ ^■ 
which farih'f.^. ^'^^ '^^^9^3' unit 

a lusn t-atent Application No. 9020450.4. 



weave comprising a coarse weave as s„nn . 
'ayerand a fine weave as effective Lsh ''^ 
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formed of glass remforced plastics material. 
An end cell according to any one of the precedinn 
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